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(54) Topical composition containing specific fiavanones 



(57) Cosmetic compositions containing combina- 
tions ol navanones:eriodic^l and/or taxilolln combined 
with taxifolin and/or hesperatin. AHematively. a Ha- 



vanone is combined with a short-chain lipid. The com- 
positions enhance keratinocyte differentiation in sidn. 
thus decreasing sitin dryness and decreasing appear- 
arKe ol wrinldes. 
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FIELD OF TH E INVEMTIQKi 
BACKGROUM Q OF thp IMVPMti/^m 

r er r ^^'^ - ^^^^^^^ 

tiaiion. The layer above the basal cells is tie ,?Sus '"'"^'^ "'^ "'^ ^"^''^ <" ^"e'e"- 

9ranrcr9%rerrpir^^^^^ 

organelles The celte in TsSm 00^^ ^ne^' J^Tf '^^^^ '*««""'«*on of cellular 

a highty resis.ar,t cell er.velope. Z Z^17^7^Z^T. 17'^ P""*'"' 
provides ,he protecuve barrier ,or me^^lSrou ern^sfS^r 7^"' f"""' ''"^'"'^ ^ 
nor.alprocesso,c,esauarna«or,.D«eren,ia]J:rrp2er,?er:^ 

uamation process to occur. Epidermal differentiation is imn«Z '« "'^ **'"3 '^ce lor the normal desq- 

-^^^^nSS2 S9 ^ j7; ; d£; ^ '-tmen. of acne w«h na.ngin 

.nE^a^'bXna^ginis^^^^^^ . 
not a flavanone as defined i^ fZZ I Si?! m , "T"? ke-atinocytes. Naringin is 

vanones and are effective keSZSe TcZTl . T ^ "^""9^'" "^^P*™"" are both fla- 

f-avanones tor the' eTt^^^ 0^^^^'. ,^^0,^^^^^^ ^ '''' *^'«='<»« specif^ 

Furthamwre. these docuZ^s ^n^ rJllTXr condrt,on«g by promoting ditrerentiat«n of kerat Jcytes. 



2 



EP 0 774 249 A2 



cytes. does noi menton a synergistic effect of a combination of specific flavanones or the synergistic effect of a com- 
bination of specific flavanones witti short-chain lipids on Keralinocyte differentiation. 

SUMMARY OF THE INVENTION 

The present invention includes, in part, a topical composition containing: 

(a) from 0 001% to 5.0vrt% ol a first flavanone selected from the group consisting.of eriodictyol and/or taxilolin: 

(b) from 0 001% to 5.0wt% of a second flavanone selected from the group consisting of naringenin and/or hes- 
perettn: and 

(c) a cosmetically acceptable vehicle for the flavanones. 

In a preferred embodiment of the invention, the flavanones are combined with short<hain lipids to attain a syner- 
gystic increase in keratinocyte differentiation. 

The invention further provides a topical composition containing: 

(a) from 0.001 to 5 0 wt. % of a flavanone selected from the group consisting of eriodiclyol, taxilolin. hesperetin. 
naringenin and mixtures thereof: 

(b) from 0 001 to 50 wt. % of a ceramide selected from the group consisting of a short<hain ceramide. pseudoce- 
ramtde. and neoceramide: and 

(c) a cosmetically acceptable vehicle lor the flavanone and the ceramtde. 

The inventive compositions enhance keratinocyte differentiation, which in turn results tfi increased benefits to skin, 
such as improved skin^conditioning. improved youthful appearance, a decrease in wrinkle appearance, moisturizing. 
andtreatmemoTpholodamaged'~steiv^ . 

Accordingly, the invention encomps^ a cosmetc method of enhancing keratinocyte differentiation in skin, the 
;rr^thod comprising applying to the skin a to^vic al compositon as descnbed above. 

' The invention further encompasses a cokmetic method for treating the appearance of wrinkled, flaky, aged, or 
photodamaged skin comprising applying to thb skin a topical composition as descnbed above. 

The present invention also includes use^f the inventive composition in the nrmnufacture of a medcament for use 
in treatment of dry skin, wrinkled or lined^in. or photodamaged skin. 

DESCRIPTION OF THE-PRgf^RREP EMBODIMENT 

N Flavanones, namely hesperetin. naringenin. erkxJctyol and taxifolin are the essential ingredients of the inventive 
^^posilion. and have the following Fomhula I: 
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FLAVANONES 
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In one embodiment of the invention, the inventive compositions contain eriodiclyol andtor taxifolin in combination 
with a second flavanone. i.e., naringenin and/or hesperetin. T^e preferred compositions according to the invention 
further contain short<hain lipids, i.e.. C,-C,o ceramides. pseudoceramides or neoceramides (described more folly 

In the second embodiment of the invention, the inventive compositions contain naringenin. hesperetin. eriodictvol 
naJ^noS """^^^^^ short-chain lipid. Preferably they comprise naringenin and/or hespereUn as the 

Depending on the embodiment of the invention, the flavanone can be included in tfie inventive compositions in an 
amount ranging from 0.001 to 10 wt. %. In either case, the flavanone content is preferably from 0 COS to 5wt% most 
preferably Irom 0.01 to 1%. In the first embodiment of the invention, the weight ratioof the first flavanone (ie eriodiclyol 
and/or taxifolin) to the second flavanone (i.e. hesperetin and/or naringenin) is preferably in a range of from 1 5 to 5 1 
more preferably from 1:3 to 3:1, most preferably from 1:2 to 2:1. 

The short chain lipids are a preferred ingredient in the compositions according to the invention. The short-chain 
lipid IS Chosen from short-chain ceramides. 8hort<hain pseudoceramides and short-chain neoceiamides By 'short. 
Cham IS meant that the group attached to the carbon atom of the nHrogen-linked C=0 moiety contains 1 -10 cartion 
atoms. 



Short»chain Caramldas: 

Short-Cham ceramides are preferably selected from ceramides having structure (II): 



40 



45 



in — CH2OR4 
r — A— (!;^ 



(n) 



5HOR3 



so 



ss 



where A represents -CHg- ; - CHOH- ; or -CH=CH- 

R is a linear or branched saturated or unsaturated, aliphatic hydfocartxjn group having from t to 1 0 carbon atoms 
which may contain a hydroxy I group: 

R, represents a linear or branched, saturated or unsaturated, hydroxytated or non-hydroxylated aliphatic hydro- 
carbon group having from 8 to 28 carbon atoms or a phenyl group; 

R3 and R4 individually represent H. a phosphate group or a sulfate group; 

Further identification of ceramide structures may be found in U.S. Patent No. 4.950.688 (Bowser et al.). 
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animal I 
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one of the following references: 

Shoyama. Y. etal.. Journal of LipitS Res., Vol. 19. (1978) pp 250-258 
Hino. T etal.. Journal of Chem, Soc. Parkin. Tran. J. (1986), p 1687 
Junana. R. et al., HeV Chem. Acta, Vol. 69 (1986). p. 368. 
Kiso. M. et at.. J Carbohydrate Chem., Vol. 5. (1986). p. 93. 
Koike. K. et al.. Cartx>hyd. Res., Vol. 158. (1986). p. 113. 
Schmidt. R. et al.. Tetrahedron. Let, (1986). pp. 481. 

Ceramides may also be mixtures of different stereoisomers (i e D-threo i thro^ 
pre,erre..l„or.eMoa«a.,hesyne,gywim.he,,^^^ 

R3 IS hydrogen. R, contains from 8 to 20 carbon atoms, and R c--*— ' ^ ^ hydrogen 



I contains from 1 to 7 carbon atoms. 



Short'Chafn Pseuctocaramldea: 



Short-chain pseudoceramides (i.e.. synthetic ceramide-like structures) are preferably selected from os«uri^o.. 
mides having the general structure (III): «'«'aDty seiecrea from pseudocera- 
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Re— C — N — i 



CH2 
R7 — (B)p 



(ni) 



where B represents - OCHj- or • CHjCHfOH) or - CHj: 

UoTbT^^^^^^ ' "^"^^^ the structure (4). where c is an integer of from 

1 to 6. R,o IS OH or a phosphate group, or a sulfate group, or a sugar qrouo; 
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J I' f 

(CH2)d — C--C 



X2 



HOH 



(4) 



where X,. and X3 each individually represent H. a C^s alkyi or a C ,.5 hydroxyaikyi: 
d is 0 or an integer of from 1 to 4; and 
p isOorl: 

R9 represents H, a phosphate group, a sulfate group or a sugar group. 
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Pseudoceramides may be synthesized according to the procedures described in U S Patent No 4.778.823. or U 
S. Patent No. 5.198.210. or U S. Patent No. 5.206.020. 

Preferably, in order to attain synergy and minimize cost, pseudoceramtdes are empJoyed wherein Rq is CH2CH20H. 
Rg is hydrogen. B is -OCHj or CHg. and R7 contains from 10 to 22 carbon atoms. Rg = CH3. CH2CH3. CH(0H)CH3. 
or (CH2)4CH3. 

Short*Chaln Neoceramldee: 

Neoceramides. like pseudoceramides. are synthetic ceramtde-like structures Neoceramides. however contain 
more localized polar groups than pseudoceramides. Neoceramides are preferably selected from neoceramides having 
the general structure (IV); 



0 




wherein R^^ is a linear or branched, saturated, or unsaturated, atlphatk: hydrocarbon group having from 1 to 10 carbon 
atoms which may contain a hydroxy group, ester group and/or an ether group: R ^2 {3 a linear or branched, saturated 
or unsaturated aliphatic hydrocarbon group having from 7 to 48 carbon atoms; R and R are the same or different 
and each is selected from the group consisting of hydrogen, a sulfate group, a phosphate group, or a sugar group. 

The neoceramide can be prepared according to the procedure described by Cho et at.. U.S. Patent No. 5.476.671 . 

Specific preferred examples of ceramides. pseudoceramides and neoceramides are represented by the folbwing 
Formulae below; 



Ceranudes: 

(A) (B) 



Pseudoceramides: 



OH°Y^"^ 0H°Y'*"" j^V"* 

CmH„-"^''"-^oh ch^-^^^^-^-^oh c,»h„och,''^'*"^oh 



(C) 



(0) 



(E) 
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Neocaramides: 



CH3. .0 C5H, 
OH 



T T C,H„^° OH 

C.H3,/^->-°" C.H33/^-^°" c;«H33/^-^°" 
IF) (G) (H) 



IS 



20 



25 



3C 



OH 

C6H,3-^Y OH (J) 
C12H25 

The amount ol the short^hain lipid material in the composition preferably is in the range of from 0 0001% to 50% 
by weight of thecompo8ition.morepreferablytfom0.001%to 50%. For both embodiments of the present comp^^^ 

it is even more preferably from 0.001% to 10%, most preferably from 0.01% to 1% 
eaamatteallv Accept eble Vetilele: 

The composition according to the inventwn also comprises a cosmetically acceptable vehicle to act as a dHutant, 
dispersantor^rrier tor the active components in the composition, so as to facilitate their distnbuticn when the com- 
3S oosition is applied to Ihe skin, hair and/or nails. 

V^icles other than or In addition to water can include liquid or solid emollients, solvents, humectants. thickeners 
and oowders An especially preferred nonaqueous earner is a polydimethyl siloxana andtor a Po'VJ*"™'^**'®?. 
rtox^aJ»n^s«?^hisinvJntionmay be those with viscM^^^ I0to 10.000.000 mn^s 

Sokes^^25-C EspecialNde«irablearemlxturesoflowandhighviscosityslticones.Thosesil«on^^^ 
U^CS^i^liu^Conia^ under trademarks V«asil. SE and SF and from the Dow Coming Company under 
Sw^sSiselSAm^^ Silicone whte^ 
from 5% to 95%. preferably from 25% to 90% by weight of the composition. 

The cosmetkally acceptable vehteJe will usually torn from 5% to 99.9%. preferably from 25% to 80% by weight of 
the compoeitton. and can. in the absence of other cosmelte adjuncts, form the balance of the composition. 

ft ptb^.i fii^in Bti«m M t«rtol«and Co«nirtte Adhincte: 

An oil or oily material may be present, together with an emulsifier to provide either a water-in-oil «">ul8ion or an 
oii-lnX^erllteioodepeZg largely on theaveragahydrop^^ 

"nTpZ^STrrZLnt 01 Se ^vention. the inventive compositions (urtner Include hydroxy acKl andOr keto 
acid which are particularly oflective in combination with a tlavanone. 

iTd^aJiSte - enhice profileration and increase ceramide biosynthesis in keratlnocytes. increase epKlem«l 
thickness and increase desquamation of normal skin resulting in smoother, younger kxjking skm. 

^e hS aciS^n be chosen from a^yd«xy acids. |W.ydroxyacids. other hydroxycart»xyl« acKls (e g dihy- 
droxISarSSr^««. hydroxy^fcarboxylic. hydroxyUicarboxylic) and mixtures thereof or combination of their stsreoi- 

^''^f'elabS me'"hydroxy acid is chosen from o-hydroxy acids having the general stwcture (1 3); 
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MCHCOOH (13) 



where M is H • or CH 3 C,Hg)h • . in which h is 0 or 1 . f is an integer of from 1 to 27. and g is an integer of from 2 to 54. 

Even more preferably, the hydroxy acid is chosen from 2-hydroxyocianoic acid, hydroxylaurtc acid, lactic acid, and 
glycoiic actd. and mixtures thereof. When stereo isomers exist. L-isomer is most preferred. 

The keto acids can be chosen from a-keto acids, (i-keto acids and mixtures thereof. 

A particularly preferred a-keto acid is 2-keto octanoic acid. 

Preferably the amount of the hydroxy acid component present in the composition according to the invention is from 
0.01% to 20%, more preferably from 0.05% to 10% and most preferably from 0.1% to 3% by weight. 

Emollients are often incorporated into cosmetic compositions of the present invention. Levels of such errrollients 
preferably range from 0.5% to 50%. more preferably between 5% and 30% by weight of the total composition. 

Emollients may be classified under such general chemical categories as esters, fatty acids and alcohols, polyols 
and hydrocarbons. 

Esters may be mono- or di-esters. Acceptable examples of fatly di-esters include dibutyl adipate. diethyl sebacaie. 
diisopropyl dimeraie, and dioctyl succinate. Acceptable branched chain fatty esters include 2-ethymexyl myristate 
isopropyl stearate and isostearyl palmitate. Acceptable thbasic acid esters include triisopropyl trilinoleate and tritauryl 
citrate. Acceptable straight chain fatty esters include lauryl palmitate. myristyl lactate, oleyl eurcate and stearyl oleate 
Preferred esters include coco<aprylate/caprate (a blend of coco-caprylate and coco-caprate). propylene glycol myrtstyl 
ether acetate, diisopropyl adipate and cetyl octanoate. 

Suitable fatty alcohols and acids include those compounds having from 1 0 to 20 carbon atoms. Especially preferred 
are such compounds such as cetyl. myristyl. palmitic and stearyl alcohols and acids. 

Among the polyols which may serye as enrwllienis are linear and branched chain alkyi polyhydroxyl compounds. 
For example, propylene glycol, sorbitol and glycerin are preferred. Also useful may be polymeric polyofs such as poly- 
propylene glycol and polyethylene glycol. 

Exemplary hydrocarbons which may sen/e as emollients are those having hydrocarbon chains anywhere from 12 
to 30 carbon atoms. Specific examples include mineral oil. petroleum jelly, squalene and isopararfins. 

Another category of f unctkxial ingredients within the cosmetic compositions of the present invention are thickeners. 
A thickener will usually be present in anrwunts anywhere from 0.1% to 20% by weight, preferably from 0.5% to 10% 
by weight of the composition. Exemplary thickeners are c^oss^inked polyacrytate nnaterials available under the trade- 
mark CarbopoKB> from the B.F Goodrich Company Gums may be employed such as xanihan. carrageenan. gelatin, 
karaya- pectin and locust beans gum. Under cenain circumstances the thickening function may be accomplished by 
a material also sending as a silicone or emollient. For instance, silicone gums with viscosity in excess of lOmm^/s 
(centistokes) and esters such as glycerol stearate have dual functionality. 

Vanous other types of active ingredients may be present in cosmetk: compositkxis of the present invention. 

Actives are defined as skin or hair benefit agents other than enx)»ients and other than ingredients that merely 
improve the physkal characteristics of the composition. Although not limited to this category, general examples include 
sunscreens, tanning agents, skin anti-wrinkling agents. anti-dafKfruff agents, and hair growth stimulants. 

Many cosmetic compositions, especially those containing water, must be protected against the growth of potentially 
harmful microorganisms. Prasen^tives are, therefore often necessary. Suitable presen^atives include alkyI esters of 
p-hydroxybenzoic acid, hydantoin derivatives, propkDnate salts, and a variety of quaternary amnwium compounds. 

Powders rnay be incorporated into the cosmetic composition of the invention. These powders include chalk, talc. 
Fullers earth, kaolin, starch, smectites clays, chemically nrwdified magnesium aluminum silicate, organically modified 
moninrwrilkxiite clay, hydrated aluminum silicate, fumed silca. aluminum starch octenyl succinate and mixtures thereof. 

Other adjunct minor components may also be incorporated into the cosmetic compositions. These ingredients may 
include coloring agents, opacifiers and perfumes. Amounts of these other adjunct minor components may e.g. range 
anywhere from 0 001 % up to 20% by weight of the composition. 

Use of the Conwosltlon: 

The composition according to the inventkx) is intended primarily as a cosmetic product for topical application to 
human skin, especially as an agent for reducing the permeability to water of the skin, particularly when the skin is dry 
or damaged, in order to reduce moisture loss and generally to enhance the quality and flexibility of skin The composition 
can also be applied to hair and nails. 

In use. a small quantity of the composition, for example from 1 to 5ml. is applied to exposed areas of the skin, from 
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a suitable container or applicator and. .( necessary. ,t is then spread over and/or rubbed .nto the sk.n using the hand 
or fingers or a suitable device. 

Product Fonw and Packaging: 

The topical Skin and/or hair treatment composition ol the invention can be lormulated as a lotion having a viscosity 
o( Irom 4 000 to 10 000 mPas. a lluid cream having a viscosity ol Irom 10.000 to 20.000 mPas or a cream haying a 
viscosity ol irom 20.000 to 100.000 mPas or above. The composition can be packaged in a ° 
its Viscosity and intended use by the consumer For example, a kjtion or Huid cream can be packaged in a bottle or a 
,0 oVS^aJlSor or a propellam^riven aerosol devtee or a conta»,er lined wrth a pump suitable lor inger operauon^ 
When the composrtion -s a cream, it can s«,ply be stored in a non^efomiable bottle or squeeze contan^er^such as a 
lube or a IkJdedpr. The invention accordingly also provides a closed container containing a cosmetically acceptable 

"TeTris'::^"n?;aS. be included In capsules such as those described in U.S Patent 5.063.507. 
15 The following specific examples further illustrate the invention. 

EXAMPLES 

PXAMPLE9 1 AND 2: TG-1 ASSAY 
Matartala: 

Nanngin. naringenin, hesperadin. eriodictyol. taxifolin. apigenln. fisetn.. daidzein. quercetin. 
were^taLd from Indofine Chemical Company. Inc.. Somerville. New Jersey. USA. Hesperet.n. neohesperedn and 
2S epicatechin were obtained Irom Sigma Chemical Company 

Mathodt: 
Cell Culture: 
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Human Epidermal Keratinocytes (Ctonetics) were grown on a leading layer o< 3T3 ^m4 '"f^^^^ 
Media (DME * 1-12. 1M Hepes. Adenine, Hydrocortisone. Cholera Toxin. Insulin. EGF. FBS. and Penn-Strep) and m 

''^?:ir;gC™r^^ 

Plates ICostar)r200m ol KSFM (Lile Technokjgies) * L-glutamine. 0.09mM Calcium, BPE, and EGP^P'ate» were 
sf^ uS^ the midSe 60 wells tor the expenment and the bottom ten wells lor the secondary ant*«dy control. 

Dosing: 

Alter 96 hours incubation, the medium was removed, and Iresh medium was added along with a test cofnpound. 
at coTenS^^L in the Tables bek,w. v.thin complete KSFM. High Calcium (1.2mM) acted as the posrtive 

ptes were puUed. washed, and stored at .70-C. alter 24 hours. 48 hours. 72 hours, and 96 hours ol incubat«n 
with the test compound. 

TraneglutamhM— A— ay: 

The 96-well plates prepared above were Ireezerthawed (.70'C/room temp.) twice. Aliquots ol 200nl ol ice coW 1. 
1 Et^^J^et^e wi;^, a^ to each well then incubated at VC lor 30 minutes. The ethanol/acetone was aspirated 

trans^lZS pn^^niouse^to^^ antibody lor two hour, a, room tempem.ure. -me plates were washed 
Ses with loojl/well ol i% BSA in PBS * 0.1% Tween using a Dynatech mechanical washer^ 

ZJells ware then treated with lOOm/well Anti-mouse Ig. peroxidase-linked species-spectfic Rab ) j Ira^ent 
irom^herp (Arsham) and incubated a. room temperature lor two hours. The ptates were washed s« times with 

phatSsS rhe presence ol O-phenylenediamine and hydrogen peroxide. Alter live mmutes . the dark, 50..well 



9 



EP0 774 249 'A2 



of 4N H9SO4 was added to stop the reaction The plates were immediaiety measured for absorbance at OD 490nm in 
an ELISA plate reader (Oynatech). 

EXAMPLE 1 

A series of flavanones. iso-flavones. flavones. flavanone glycosides and epicatechin were subjected to the trans- 
glutaminase (TG- 1 ) assay at 5 and 1 5 ^ig/ml. The results that were obtained (after 72*houf cncubation) are summarized 
in Table 1 (as increase in TG-1 or no effect on TG-1) 



Ravanones Ravones Isoflavones 
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NOTM 








R4 




Effects on OMemiHcAon 

aG-1) 


FLAVANONES 






Noringenin 


OH 


OH 


H 


OH 


H 


Increase TG-1 


Eriodictyol 


OH 


OH 


OH 


OH 


H 


Increase TG-1 


Hesperetin 


OH 


OH 


OH 


OCH3 


H 


Increase TG-1 


Taxifolin 


OH 


OH 


OH 


OH 


OH 


Increase TG-1 


FLAVANONE GLYCOSIDES ( 


Flovionon* formula subtWulvcl as b«low). 


Hesperidin 


O-Sugar 


OH 


OH 


OCHj 


H 


No effect 


Naringin 


O-Sugor 


OH 


H 


OH 


H 


No effect 


^ 

FIAVONES ^ 


Quercetin 




OH 


OH 


OH 


OH 


No effect 


Aptgenin 


OH ; 


OH 


H 


OH 


H 


NO effect 


Chrysin 


OH ! 


OH 


H 


H 


H 


No effect 


Rsettn 


OH 


H 


OH 


OH 


OH 


No effect 


ISOFIAVONE 




Doidzein 


OH 


H 


H 


OH 


H 


No effect 1 


Fcxmonoetin 


OH 


H 


H 


OCH, 


H 


No effect 1 


OTHER CLASSES! 


Of FIAVONOIDS 1 


Epicotechin 












No effect 


Coumarin 












No effect 


Neohesperetin 












No effect 



As demonstrated by the results in Table 1 above, the flavanones (i.e . naringenin. hesperetin, eriodictyol. and 
taxitolin) stimulated TG-1 production, indicating prodifferentiaUng activity. This trend was very specific to flavanones 
and not obsenred with other classes of ftavonoids listed in Table 1 

We obsen^ed that apigenin and quercetffi disrupted the cell membranes leaving a layer of debris around the cells 
and caused what looked like a toxic effect upon the morphotogy of the cells. Most of flavones appear to have a cytotoxic 
effect on keratinocytes at these concentrations. The same effects were obsewed with fisetin and formononettn. Oad- 
zein and epi-catechin showed no effects in this time course study. Neither stimulation nor inhibition of differentiator 
processes were observed. The cells showed no morphological changes compared to those of the control. 



EXAMPLE 2 

As demonstrated in Example 1, flavanones increased TG-1 productkjn. Table 2 summarizes the results that were 
obtained for the following flavanones: hesperetin. naringenin. eriodictyol and taxifolin. The TG-1 production was meas- 
ured at varkjus times against the control (solution without the active). 
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DAY 1 

(% over conlroO 


DAY 2 
(%ov«r 

conlroO 


DAYS 
(%ov«r 

controO 


EXPERIMENT 1 






CONTROL 


0.154 ±0.03 


0.134 ±0.02 


0.143 ±0.01 


Naringenin (10) 


0.147 ±0.01 
(99%) 


0.149 ±o.or 

(111%) 


0.159 ±0.01* 1 
(111%) 1 


Noringerdn (25) 


0.207 ± 0.02' 
(134%) 


0.200 * 0.03* 
(149%) 


0.171 ±0.02* 1 
(120%) 1 


Naringenin (50) 


0.156 ±0.01 
(101%) 


0.186 ±0.01* 
(139%) 


0.169 ±0.01* 0 
(118%) 1 


Hesperetin (10) 


0.142 ±0.01 
(92%) 


0.155*0.01 
(116%) 


0.190*0.01* 
(133%) 


Hesperetin (25) 


0.148 ±0.02 
(96%) 


0.167 ±0.02* 
(125%) 


0.182*0.01* 
(127%) 


Hesperetin (SO) 


0.154 ±0.04 
(100%) 


0.213 ± 0.04* 
(159%) 


0.196*0.01* 
(137%) 


EXPERIMENTS 


CONTROL 


0.179*0.04 


0.152 ±0.01 


0.200 * 0.03 1 


Eriodictyol (10) 


0.178 ±0.02 
(99%) 


0.194 *o.or 

(128%) 


0.264 * 0.03* 1 
(132%) 1 


Eriodictyol (25) 


0.211 ±0.04 
(118%) 


0.222 ± 0.05* 
(146%) 


0.314*0.07* 1 
(157%) 1 


EriodiCtYOl (50) 


0.186 ±0.02 
(104%) 


0.174 ±0.02' 
(115%) 


0.193*0.05 
(97%) 


EXPERIMENTS 


CONTROL 


0.181 ±0.05 


0.1 74 ±0.02 


0.218 * 0.02 


ToxifoHndO) 


0.153 ±0.02 
(85%) 


0.204 ± 0.04' 
(117%) 


0.231 * 0.03 1 
(106%) 


Taxifofin (25) 


0.1 75 ±0.04 
(97%) 


0.212 ±0.03* 
(122%) 


0.226 ± 0.02 
(104%) 


Taxifdin (50) 


0.150 ±0.02 
(84%) 


0.159 ± 0.01 
(92%) 


0.199*0.04 
(92%) 



* = P < 0.05 



Hesperetin. naringenin, taxifolin and eriodictyol all slinriulaled differentiation to the same extent or higher than the 
control. Incubation with flavanones (or 2 or 3 days almost universally resulted in significantly higher TG-1 production 



12 



EP 0 774 2497^2 

than incubation with a control. 
EXAMPLE 3 

lmmunohl«toch»mi«trv of KfatlnocvtM for Tran«Qlutemlnii«i> 
Method: 



0 09 mM S. A?«t r ? H ^""""^ *" '^''at.nocyte growth medium containing 

a09 mM Ca. Alter (our days ,n culture, some o( the wells were switched to 1 2 mM Ca medium to induce diderentation 
Other wel^ were treated with 10. 25 or 50 ug/ml of hesperet.n or nar.ngenin Alter 48 hours of treatment al me weite 
were washe^wrth PBS. fixed w«h ice cow ethanol:acetone(l:l)andimmunostained for iransglutaminaseo^u^^^^^ 
ZH^T^ ^?^^'^u'^T' """"9 '^"^ PBS, the wells were incubated in PBS 

J^^nV, ® °' ^« vvilh the first antilx)dy (i to 

2000 dilution) in the above buffer for two hours at room temperature. Wells were washed three times wItMhl TBS 

conta^ngi%BSAand0 05%Tween-20 before incubation With the secondantibody(l-3000dilutk^ 
antibody coniugated to horseradish peroxidase) overnight at 4'C Color development was achieved dimethyl- 
(ormamxleandcounterstained lightly using hematoxylin to visualize thenuclei. Slides were then mounted in aquamount 
and viewed under micfcscope. a^uanKjum 



«f . oc^f^'s^y TG-i showed that the ksratinocytes in the low calcium medium grew as a monolayer 

Of cuboidal cells with a well formed nucleus. Only very few cells stained (or with the antibody suggesting thVmS 
'T'tL^' "^"^ K^atinocytes swrtchedVi .2 mM Ca tor 48 hTs 

(omied multilayered stratified colonies with tightly packed cells. These colonies, especially the middto of the colonies 
showed strong reactivity to TG-i antibody suggesting the differentiated nature of these cultures. The differentiation' 
stetes of keratinocytes treated with the different (lavonoids in tow cateium medium were similar to the high calcium 
controls ludging both by morphology and by TG-1 immunostaining. A concentration dependence was also evkJent on 
a microscopic picture: tow concentrations (I0ug/ml) showed tower TG-I levels than the higher concentrattons (50 ngf 

EXAMPLE 4 

TG-1 assay as described in Example i was conducted lor various combinations of flavanones. The results that 
wore obtained are summarized in Table 3. 
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Compound 


1 T6-1 expressed on Ooy 1 { 


Experiment 1 | 


Control 


0.17 ±0.01 1 


Hesperetin (Sug/mL) 


0.19 ±0.01 ' 


Hasp. (lOMg/mL) 


0.19 ±0.02 ' 


Hesp. (5Mg/ml)/Naringenin (5Mg/mL) 


0.19 + 0.01 


Hesp. (5Mg/ml)/Eriodictvol (SMg/mL) 


0.22 ± 0.01 ' ' 


Experiment 2 


Control 


0.19 ±0.01 


Hesperetin (20Mg/mL) 


0.20 ± 0.02 


Hesp. (4(Xjg/mL) 


0.20 ± 0.01 


Hesp.(20Mg/ml)/Noringenin (20Mg/mL) 


0.24 ± 0.01 " 


Hesp.(20pg/ml)/Eriocllctvol (20Mg/mL) 


0.22 ± 0.01 ^ 


Experiment 3 


Control 


0.19 + 0.01 


Noringenin (Syg/mL) 


0.19 ±0.02 


Noringenin (lOyg/mL) 


0.21 ± 0.01 » 


1 Noring. (Spg/n^D/Erlodictyoi (Spg/mL) 


0.23 ± 0.01 1 



p < 0,01 over control; - p < 0.000 over hesperetin; 

p < 0.000 over control; * p < 0.05 over hesperetin; 

; p < 0.03 over control; p < 0.001 over control; 
p < 0.000 over naringenin. 



The results in Table 3 above demonstrate that a combination of two flavanones increased TG-1 production over 
a control, even at a low concentration and on Day 1 . 

Example 4 demonstrates that a combination of two flavanones. particularly hesperetin or naringenin with eriodrctyol 
results in a greater increase in TQ-1 production than that attained by naringenin or eriodictyol alone. 

EXAMPLE S 

TG-1 assay as described in Example 1 was conducted for combinations of flavanones with short<hain lipids. The 
results that were obtained are summarized in Table 4. 
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TABLE i 





TG«1 Exoressed 


1 


Experiment 1 


^ 1 

Day 1 


Day 2 H 


Control 


0.17 ± 0.U1 


0.21 ± 0.02 g 


Hesperetin 


0.14 ± 0.01 


0.22 ± 0.02 II 


C2-Ceramicje (Formula A) 


0.15 ± 0.01 


U.^O ± U.LmT II 


Hesperetin & C2*Ceramkje 


U. 10 ± U.UI 


n o>i ^ nm^-* H 


HfiSDerettn & Nortrkoenln 


0.16 ±0.01 


0.21 ± 0.01 1 


Hesper. & Nartr>g. & C2-Ceramide 


0.16 ±0.02 


0.25 ± O.Ol*''-' 1 


Experiment 2 






Control 


0.16 ±0.01 


0.20 ± 0.01 1 


Hesperetin 


0.15 ±0.01* 


0.21 ± 0.02 1 


C2-Neoceramide (Formula F) 


0.16 ±0.01 


0.21 ± 0.02 1 


Hesperetin & C2-Neoceramide 


0.15 ±0.01 


0.24 ± 0.02**"' 1 


Hesper. & Noring. & C2-Neoceram. 


0.18 ± 0.01 


0.23 ±0.01" 1 



^ p < 0.005 over control; ^ p < 0.01 over control; 

' p < 0.05 over control; ' p < 0.000 over control; 

^ p < 0.05 over hesperetin; ' p < 0.01 over ceramide; 

' p < 0.000 over hesperetin; * p < 0.005 over ceramide; 

' p < 0.005 over hesperetin; p < 0.001 over hesperetin. 



Examples 6-11 illustrate topical compositions according to the present invention. The compositions can be proc- 
essed in conventional manner. They are suitable for cosmetic use. In particular the compositions are suitable for ap- 
plication to wrinkled, flaky, aged and/or photodamaged skin, to improve the appearance and feet thereof as well as for 
application to healthy skin to prevent or retard deterioration thereof. 

EXAMPLE 6 

This example illustrates a high internal phase water-in-oil emulskjn. 
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1 %wAv 


Hesperetin 


0.1 


C 2 ceramide (formula A) 


0.1 


Pseudoceromide (formula D) 


a, 


Fully hydrogenoted coconut oil 




1 ,3-dlmethv»-2-imidazolldlnone 


0.2 


Brij92* 


5 


Bentone 38 


0.5 


MgS047H20 


0.3 


Butylated hydroxy toluerie 


0.01 


Perfume 


qs 


Wafer 


to 100 



* Brij 92 is polyoxyechylene (2) oleyl ether 



EXAMPLE 7 

This example illustrates an oil-in-water cream. 
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10 



IS 



20 



25 




30 



* Brij 56 is cetyl alcohol POE (10) 
Alfol 16RD is cetyl alcohol 



EXAMPLES 



35 



40 



45 



SO 



55 



This example illustrates an alcoholic lotion. 
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EXAMPLE 9 

This example illustrates another atcoholic lotion. 



1 % wy 


'w 


Taxlfolin 


1 


ceramide (formula B) 


1 


1 .3-cllmethyl-2-imida20lidinone 


0.01 


Ethanol 


40 


Antioxidant 


0.1 


Perfume 


qs 


Water 


to 100 



EXAMPLE 10 

This example illustrates a suncare cream. 









1 Eriodictyoi 


0.1 


Hesperetin 


0.1 


1 .3-dimethyl-2-lmldazolidinone 


0.2 


1 Silicone oil 200 cts 


7.5 


Glycerytmonostearote 


3 


Cetosteryi alcohol 


1.6 


Polyoxyethylene-(20>cetyl alcohol 


1.4 


XanttKin gum 


0.5 


Parsol 1789 


1.5 1 


Octyl methoxyclnnate (PARSOL MCX) 


7 1 


Perfume 


qs 1 


Color 


qs 1 


Water 


to 100 1 
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EXAMPLE 11 

This example illustrates a non-aqueous skin care composition. 



%w/w 



Toxifolin 


0.1 


1 ,3-dlmethvt-2-imic3azolidinone 


1 


Naringenin 


in 


SiBcone fluid 345' 


20 


Silicone fluid 344^ 


55.99 


Squalene 


10 


Unoleic acid 


0.01 


Choiesterol 


0.03 


2-hydfOxy-ivoctanoic acid 


0.7 


Vitamin E linoleate 


0.5 


Hertxd oil 


0.5 


Ethanol 


2 


^ A dimethyl silicone polymer having a molecular weight of 
at least 50,000 and a viscosity of at least 10,000 
centistokes at available from GEC 



Dimethyl siloxane cyclic pentamer, available from Dow 
Corning Corp. 

Dimethyl siloxane tetramer, available from Dow Corning 
Corp. 



Claims 

1 . A topical composition comprising: 

(a) from 0.001 % to 5.0% by weight of a first flavanone selected from the group consisting of ehodictyol, taxifolin. 
and mixtures thereof: 

(b) from 0 001% to 6.0% by weight of a second flavanone selected from the group consisting of hesperetin. 
naringenin. and mixtures thereof; and 

(c) a cosmetically acceptable vehicle for the flavanones. 

2. The composition ol claim 1 wherein the weight ratio of the second flavanone to the first flavanone is in the range 
of from 1:5 to 5.1. 
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A topical composition comprising: 

(CI a cotmaiicallv accap(ib» voilcis lor IM liavanons and ina ctmimx. 
T».c«mp,«l,„o<clata4wl,.,,i„,M„.^,,««„.,,^,„^.„^^,^^^^_^^^^^_^^^^ 
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